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Worldwide Dams - More than 58,500 Large Dams in the ICOLD Register 
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Dams are important and unique INFRASTRUCTURE 
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• It is widely recognized that engineering 
failures and incidents provide valuable 
lessons and advance the state of the 
practice.  

• For many years, ICOLD has developed and 
maintained a dam incident database. 

• In 2021, ICOLD bulletin 99 was updated 
(322 cases included). 

 

• In a significant development,iIn Sept. 
2022, the ICOLD Board decided to make 
the database accessible on the ICOLD 
web site. 

Dam failures and incidents Database  
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• ICOLD has played a key role in the highly 
significant improvement of dam safety  
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• However, the failure ratio versus age of construction 
increases after 2000… 
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What is the significance of this statistics?  
Some significant cases 
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90 m high CFRD 

C = 1.75 billion m3 

 

Reservoir filled up 

without upstream 

facing 

 

Cause: 

Diversion tunnel 

undersized 

 

No failure… 

TOKWE  MUKOSI Zimbabwe - 2014 Failure/incident at a young age 
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Right abutment 

landslide upstream 

the dam blocked the 

diversion tunnel 

Initial landslide 

Central Core Rockfill 

Dam 

227 m high 

C = 2,7 billions m3  

 

• The diversion tunnel 

was blocked by a 

landslide and fontis 

near the end of 

construction. 

• Uncontrolled raising of 

the reservoir level. 

Discharge by the power plant cavern 

≈1000 m3/s under 200 m head!!! 

ITUANGO dam- COLOMBIA, May 2018  Failure/incident at a young age 
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ITUANGO dam- COLOMBIA, May 2018  

Speed race 

between the rise of 

reservoir (100 m in 

a few days) and 

the rise of the 

emergency 

upstream  

embankment ... 

 

Finally, the dam 

was saved 

Failure/incident at a young age 
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Failure of saddle dam 

of a large 

hydroelectric scheme 

during first filling 

 

• Homogeneous 

dike - H= 16 m  

• On 16 m lateritic 

foundation 

• no foundation 

treatment 
 

 Abnormal settlements recorded before 

failure 

 No overtopping 

→ Cause of failure : regressive erosion 

in the pervious and erodible lateritic 

foundation 

Xe Pian - Xe Namnoy – Laos, July 2018 Failure/incident at a young age 
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Xe Pian – LAOS, July 2018 

Total volume of the Xe Namnoy reservoir : 1 billion m3 

Volume released : 0,5 billion m3 

140 casualties 

More than 12 000 affected people 
 

 

Xe Pian - Xe Namnoy – Laos, July 2018 Failure/incident at a young age 
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Sardoba dam (Ouzbekistan) – May 2020 

Consequences  : 

Transboundary issues 

Few casualties 

Inundation and damages 
 

Emergency plan 

70 000 p evacuated in Ouzbekistan  

20 000 p evacuated in Kazakhstan  

Dam 

Embankment dam  

Commissioning : 2017 

Height : 29 m   

Volume reservoir : ≈ 922 Mm3  

Failure during flood 

Failure/incident at a young age 
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• The 4 previous cases concern modern major dams 

• Incidents or failure occured during construction, first 
filling or few years after commissionning… 

What is going wrong? 

What can we do to improve the situation? 

 
The following cases are related to another very 
important failure context : 
• Failure during flood 
• Increased risk due to Climate Change 
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Xinfa dam (China) failure by overtopping (July 2021) 

Annamayya dam – India (November 2021) Igua dam – Brazil (December 2021) 

Edenville dam – USA (May 2020) 

Failure during flood 
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 The 5 years after construction are the most critical 
in the timelife of a dam 

 The flood failure rate is not very sensitive to the 
age of the dam. 
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• ICOLD Mission statement says 
“ICOLD leads the profession in 
setting standards and 
establishing guidelines to 
ensure that dams are built and 
operated safely, efficiently, 
economically, and are 
environmentally sustainable 
and socially equitable.” 

• Core value of ICOLD since its 
foundation in 1928 

• ICOLD issued in 2019 a World 
Declaration on Dam Safety 

World Declaration on Dam Safety 
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• ICOLD Bulletins 

• Sharing Lessons - Success 

and Failures 

• National Governance - 

Essential 

• Risk Informed Decision 

Making 

• Lifecycle Planning of Risk 

• Owner Responsibility 

• Structural safety 

– Normal operation and 

extreme conditions 

– ICOLD bulletin 

• Vigilance in surveillance 

and monitoring 

– Understanding the 

performance of the dam 

• Emergency planning 

 

 

World Declaration on Dam Safety 
Pillars of Dam Safety (1) 

Nurek dam in Tadjikistan (h= 300m)  
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• ICOLD Bulletins 

• Sharing Lessons - Success 

and Failures 

• National Governance - 

Essential 

• Risk Informed Decision 

Making 

• Lifecycle Planning of Risk 

• Owner Responsibility 

• Sharing Lessons - Success 

and Failures 

• National Governance is 

essential 

• Owner Responsibility 

• Risk Informed Decision 

Making 

 

 

World Declaration on Dam Safety 
Pillars of Dam Safety (2) 

Nurek dam in Tadjikistan (h= 300m)  
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• Safety criteria of Existing Dams – Same as New Dams 

• Safety of Tailings Dams and Mining Dams – Same 
Criteria as Water Dams 

• Safety of Systems – cascades, transboundary 
jurisdiction's, etc. 

• Reservoir Sedimentation 

• Climate Change Impacts 

• Regular Operation and Maintenance 

 

World Declaration on Dam Safety 
Main principles and issues 
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• The ageing of existing infrastructure : UNU report - 2021 

• More and more emerging and developing countries are now 

building dams, but they may lack experience in dam safety 

management. 

• The increasing participation of the private sector in the dam 

business creates new governance conditions for dam safety. 

• Climate change creates new natural hazards (flood, drought, 

typhons…) 

• New dams must be built in more and more challenging sites, 

especially regarding geological conditions.  

 

World Declaration on Dam Safety 
Changing Conditions of Dam Safety 
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• Dissemination of the World Declaration on DS 

• Pedagogic presentation of the WDDS to be provided to the 
National Committees 

• Dissemination of information of dam failures and incidents 
(Database on ICOLD web site) 

• Capacity building enhancement in partnership with 
International organisation, Develpment Banks, etc… 

• Promotion of Dam Safety Panels for new dam projects and 
rehabilitation projects 

• ICOLD List of Certified Experts under study 

 

World Declaration on Dam Safety 
ICOLD action plan for Dam Safety 
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Dam Safety is a core value to ICOLD 

Dam Safety relies on a strong National Governance 

Dam safety is a personal duty and a sacred 
responsibility to the dam engineers 

Failures and incidents provide valuable lessons and 
advance 

Dam safety management is a daily activity and a long-
term commitment for many generations 

Key messages 
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